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Abstract

AIM: To detect the effect of glucagon-like
peptide-1 (GLP-1) agonist exenatide (EXE)
on fat deposition in liver cells and explore the
underlying mechanism.

METHODS: A HepG2 cell deposition model was
induced with palmitic acid (PA). After cells were
incubated with different doses of EXE (25-100
nmoL/L) and PA (500 umoL/L) for 24 h, fatty
deposition was assessed by oil red O staining
and the level of intracellular triglyceride (TG).
Real-time quantitative PCR (qQRT-PCR) was used
to detect the expression of lipid metabolism
related genes, including fatty acid synthase (FAS),
tumor necrosis factor o (TNF-a), and interleukin
6 (IL-6). The expression of p-AMPK and AMPK
protein was tested by Western blot. An AMPK
inhibitor was used to explore the role of AMPK
in fat deposition and inflammation.

RESULTS: Compared with the control group,
PA significantly elevated TG and oil red O
content, as well as the expression of FAS
in HepG2 cells (P < 0.05). EXE significantly
inhibited PA induced elevation of TG and oil red
O content, as well as FAS gene expression in a
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dose dependent manner (P < 0.05). The expression
of TNF-o and IL-6 significantly increased in the
PA treated group (P < 0.05). EXE significantly
inhibited the expression of TNF-o and IL-6 in PA
treated HepG2 cells (P < 0.05). Co-treatment with
AMPK inhibitor significantly reduced the effect
of EXE on AMPK, and reduced the inhibitory
effect of EXE on fatty deposition and PA induced
FAS activation (P < 0.05). AMPK inhibitor
significantly diminished the inhibitory effect of
EXE on TNF-a and IL-6 activation induced by
PA (P <0.05).

CONCLUSION: EXE reduces fatty acid
induced fatty deposition and inflammatory
response in liver cells through activation of
AMPK.

© 2016 Baishideng Publishing Group Inc. All rights
reserved.
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VAR Jé 37 5 B -F-a(tumor necrosis factor o,
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PIF R IR R R %Y. AMPKS TR FiAa & 1)
R B TR A T SOk T RE R 0 i 197 4K
W, R 0 ) P e AR AR T I 7 A
bR 722 B R PR S E A, AMPKIEH
3 P RIE BN AR AMPK RN 1 H R
JRUTRR IR T8 A SO ER T AMPKAE
FEHL K (exenatide, EXE)F v T2 it g iy i FR
R ARNE S A .

1 RIASE

1.1 A SCEEAR IR B 56 AL R A |, G2k
%+ DMEME;F=EE04 HGIBICO A wl; KRt
& (palmitic acid, PA). JHZLOM £ E Sigma
AT]; BML-275 HSanta/A#l; p-AMPK.
AMPKPUAIE H CSTA ] ; A5 FR & B (fatty
acid synthase, FAS)PURIY HBioworld A &;
GAPDHPUAY HSanta/A 7; BCAERAER
WA & E SR s REVMBEARLAF, Hil
ZE(triglyceride, TG MR &I H R
AR A BR A WL SER E &P CRAEI
(real-time quantitative PCR, qRT-PCR)5|#l
H Lifetechnologies A Al; 1% 3% 177 & S qRT-
PCRIRF £ [ Takara’A 7). HepG24HHubk, 14
e R 2 e 40 P (L ) 40 PR 2R O AR AE T
ASEE R, Hep G241 FH & H 10% 64 ik (1
DEME}: 5, 7£37 °C+ 50 mL/L CO#53%, 2-3
dfa 1 @ 3FEAR, KR K HIGE i A T SR

12 7%

1.2.1 54 N THRREXEX BRI #RE
S Je AM P K R 5%, FRATTHE 4 i 73 Fi A
&L X ZH(Control, Z4AFIDMSO). PA
Z(PA, 500 umoL/L). EXEf&# =4 (EXE-L,
500 pmoL/L PA+50 nmoL/L EXE). EXE®
FEZH(EXE-H, 500 umoL/L PA+100 nmoL/L
EXE). A T & AMPKLEEXEHIHI] g B TA
RAE LA, FRATE A BL T &
2H: X} Fi2H (Control, Z54AFDMSO). PAZH(PA,
500 pmoL/L PA). EXEf & 41(EXE-H, 500
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umoL/L PA+100 nmoL/L EXE). EXE &+
AMPKHI#|FBML-27541(EXE-H+BML-275,
500 umoL/L PA+100 nmoL/L EXE+10 pmoL/L
BML-275).

1.2.2 #2rO% & Hep G240 AE A [A) b FEAE
3748 hiE, FF RGNS 7R, PBSIEYE3
R, FH4%% R PR 24015 min, PBSTEVE3
IR, HTEERC B 3 T O Y (B3 = I 97 5 30 min,
PBS¥E2K, i FatkE . A T B
WM O &, HefFi & A O th il =
IR E30 min, PBSYE2IK, IIAFAE=ZET
5% 5 5 miniA AR T0, E510 nmAb il 52 ODAA.
1.2.3 Zm At 1 H b = B84 440 : HepG241l i 7E
ANFEAEFRVE ] R 559748 hJg, 352 R 40 ks 9%
W, PBSPE2-37%, IINZH MR ZLARR, &A%/ H Rz
BEWEMQ -1, )R A IR, KHTG
o AT SAT M TG &

1.2.4 gqRT-PCR: K FqRT-PCREZMmMRNAZK A
7KF. HepG4HE A1 mL/FLTRIzol, =H %
fi#10 min, JIANO0.2 mL=40F He, JiIZ 8278
£J15 s. #H.10 minJ54 C 12000 r/min, &5.0015
min, I _EZEKEEEMAN0.5 mL5 N EE, Bif3
VB2, 25 ‘CHCE 10 min, 4 °C 12000 r/min
15 min, #£2% EiE. 750 mL/L ZEE ] mLITiE
RNA, 4 ‘C 7500 r/min{&.0»5 min, 7EBH1EE K
RNAVTVE AT 52 FIROR LI, #E UK &
fi£. DEPC/K30 uLIAf#RNA, 2 Takaraidf i 5%
WA S BT ¥ 5. LGAPDHAIE AN
%, #SYBR Premix Ex Taqi 7| & i k47
qRT-PCRAS M. SE58 i FH 519 5 41 an k1.

1.2.5 Western blot#nl: PBS#%Hep G241 i3
IR, N NRIPAGH i SR AR 70 53 XAk 4 i, 4 °C
T4 B5.02(12000 r/min, 5 min){t &4 FiEW,
BC AL & 8 R B YRR 1) B 4R Ui
5XSDS-PAGEHE A EFEG MK, 100 TS
minf 8 4P, BU1S ug it & A I ASDS-PAGE
BERMFEAL A K B B o E R E A
% EPVDFIE, BN E T 5 5% M a9k )
TBSTZE MR (£0.05% Tween-20)HEF 42 h, fin
A—Hip-AMPK(1 : 1000). AMPK(1 : 1000)-
FAS(1 : 1000). GAPDH(I : 1000) 4 ‘CHF 5 i
%, TBSTZEMPEER3 K, I BAR L Ak
FEFRIC A —HI(1 © 5000) 37 CHEE2-3 h, HH
B ECL L B, XLLeifig, H
Image JAXAF 7B 4
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%= 1 qRT-PCRS %IR35

E=3| 519 FIZKE bp)

FAS _5: 5'~CTA GGT TTG ATG CCT CCT TCT T-3' 98
To5: 5'-GAT GGC TTC ATA GGT GAC TTC C-3'

TNF-a _5: 5'~CCA GGG ACC TCT CTC TAA TCA-3' 106
T5: 5'-TCA GCT TGA GGG TTT GCT AC-3'

IL-6 _5: 5'-GGA GAC TTG CCT GGT GAA A-3' 99
T5: 5'-CTG GCT TGT TCC TCA CTA CTC-3'

GAPDH  f5: 5'— GGT GTG AAC CAT GAG AAG TAT GA-3' 123

T5: 5'~GAG TCC TTC CAC GAT ACC AAA G-3'

FAS: [EIDEREEE; TNF-o: fRBBIATER S —a; IL-6: B &-6.

Brit 4038 RFASPSS13.05 M AT 4t
T, SIS EE K Fmean = SD# s, 4 (0] %= 7
ECHCR F B IR R T 22 a0 ik, T 22 SR MR
LSDAT MM LLEL, 77 ZAFF WK I Dunnetts
T3REAT B LA, P<0.05IA N ZE S B A 4t
=9’

2 B8

2.1 EXE#7H|PA % 5T 4m JL RS AR THATO%e
R EIA, BFR, A RA T HepG2
Y IR ERAE K, LIS, RREE, A
JH 3 2 A DL AT A DUAR. PAGRERZH o, i
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SN A RN EENi= R B2 =i i 0 7 R
oY B 5 35 i T IR AL, 50 IR A ek
F R G R L (P<0.01). ARIWKEEXELL
HZH F 40 fR T R PA L B 35 AR, 4 Ogete
GEDFTPA, SPAYLLLK % RISt
FREN(P<0.01). HHANTGE =L R IME1C
Fizs, PAACEEZH AT G et R4 6 25 7
(P<0.01). 5PAZIAHLL, EXE-H. EXE-LALH )
TG FREP<0.01), ZR7H G245 L.

2.2 EXEXIPAZLFAS. ME3REHE T-a. GNF
-6 % AMPK & 6930 S5XTHRA AL, PAZY
FASIHIE AR IE/KT. mRNAFRLKFEE T
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°P<0.01 vs PAZH. EXE: Y FEHNIK; PA: Frkis.

F=1(P<0.01)(E12); PAZL IR IR BE I F-au(tumor
necrosis factor alpha, TNF-o)s IL-6KIA /K- 3
FFE(P<0.01); PAAIp-AMPKRIE/K T2 3% [%
f(P<0.01); H5PAZILE, EXE-H. EXE-LAH
[IFASE FAEIAK . mRNARILK TP T
(P<0.05, P<0.01). gQRT-PCR {75 H! T Western blot
A, SPAZLLLEL, EXE-H. EXE-LAH
FITNF-a7K -\ TL-67KF-35 T F#(P<0.01)(EI3A,
B). EXE-H. EXE-LAH [{)p-AMPKI/K-34) . 3%
THE(P<0.01)(I3C, D).

2.3 BML-2758 i 4F A 5BML-275,
EXE(100 nmoL/L)L[]§% & Flkb #48 h)&, EXE
JBML-27534b 1 2H (¥ p-AMPK SR IA 12 1%
TEXEFMALFRA, 5 Fildb FE 4 b i 22 7
B EE X (P<0.01)(KEl4). MAOEEKTG
TR E S TEXERMAC A, 5 st
HA R ZE R A g2 B L 400: P<0.05;
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fd, R ELAN AN T GRS 3 T B BRAIC, R
GLP-15Z AR shFIEXBH A vt B R TR A0 i
AR AR AR .

AMPKE A 2 25 5 5 g B R 18 F
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